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(54) OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiently of 
erasing recording bits of an optical recording medium 
of a phase transition type. 

SOLUTION: This optical recording medium is constituted 
by successively forming at least a reflection layer 2, 
first dielectric layer 3, crystallization assisting 
layer 4, phase transition type recording layer 5, 
second dielectric layer 6 and light transparent layer 7 
on a substrate 1, in which the crystallization 
assisting layer 4 consists of an alloy of an 
Sb x Te 1 . x (0.7<x<1) system. 




7 aaajt 

" » M 1 * ; ^ ) ^ ^ > > - > > > s Vj>- 5 mtftsEA* 
^safegp - a n a * tut m 

1 *« 



COPYRIGHT: (C)2003,JPO 



(19)B#B#fr/T (JP) 



(12) & 



(a) (ummm'Am&n 

#$§2002-329348 
(P2002 - 329348 A) 
(43)&»B ¥j*144£lim5B(2002.11.15) 



(51) Inta 7 
G 1 1 B 



7/24 



B41M 5/26 



5 2 2 
5 11 



F I 

G 1 1 B 7/24 
B 4 1 M 5/26 



5 2 2D 2H1 1 1 
5 1 1 5D0 2 9 

X 



mm* w^oss ol (£i3jo 



(21)ffl|g## 


#112001 - 132785( P2001 - 132785) 


(71)ffi®A 


000002185 










(22)tfigiB 


4 n 27 B (2001 . 4. 27) 




jjam&nmmm & t i 7 #35^ 






<72)&#f 










*«l5S/ilK^S;il 6TB 7 #35^- y - 
























«^a;ilK«S/H6TB7||35^ y= 














(74)«aA 


100080883 



















(54) BB!flc9«fH 



(57) 

[HUM' «*fcg©#¥E»«fc©ffi«e? F>©5B2s 

<DKm<*®3, «*A<b*MftJ|4> «X1tSGflMi5, * 

&t<D<i:U $S B albtiffi)^4A<. Sb x Tel- X (0. 
7<x<D 




Slttt 



(2) 



2002-329348 



[t#ir»*©fEH] 

[a*« 1 ] »«±i-. >>u < t t&isim. m 1 ©st 
mwm. &F B immm. ftmtmmmm. m2©s§m& 

±E$SAlbli8!)Jl*<, Sb x Ten (0. 7<x< 
1) *©^*«fcy«:«Ci:*1*«i:-r*jfei|6E»«tt:. 
[18**2] ±E*S B E Hb*«B)lf©l8m^ 0. 1nm 

W± 2 n mUTX'&h Z t Zft&t 1 ftft** 1 KEt£ 

©ft^EttSitto 
[IS*«3] ±EeA<bffifl&j|l*. ttft©A#©t3A 

-fb^a&ep * y «ua * *vc & 4 c t s t *»* a 1 

[»*«4] ±EffiS1t9GftJ|4<. Ge a S b b T 
e c ©35c*4«fey*y, 

TEffltBl*** LTl»« H t tf 1 7iM 

M*4t 3 lcfBtto>%¥GftlS1*. 

2 [ a t o m%] gaSlO [ a t o m%] 

1 -a=b+c 

2. 20^b/c^4. 0 

[81**5] ±E««fcS!efiliJ&V Ge a I n d S 
bb T e c ©45c££«fcyjjSy, 
TE©«J*£ £ LTl»* - <b * 1#at-T 4» *« 1 Ji£ 
.»** 3 lcE«©3fc¥ESi«{*. 

2 [ a t o m%] ^ a + d ^ 2 0 (ato m%] 
1 - (a + d) = b + c 

2. 20ib/c^4. 0 
[f6W<D»sa^l5lW] 
[000 1] 

ffilfr b U— !f — * * RBWf « C £ |c «fc ft ffi ic <fc o T 

ft. S£*fr33ft*E«MM*fcff:b*. 
[0 0 0 2] 

[ft$©&flj] T**flL t'ftfflf. £?f©ffi?B 
SEflrt-Sift*Ett»#t Lt, *©E»t L < 
£ U— tf-ft £RMtt- * C £ |c «fc o Tfr 3 jfe-r -f X * , 

ES, »ftifiS|©#«*^ESIt»36<fcft3&«. Ztlb 

©**E«a»***-r6flWE»JBI=tt. t— 

IS, h 7.v*>^1^-#ffll-»»OIB*4<<i:4*i«tt» t° 

©a$fBIH10±irli, ±E#3fe*E»«H*lc(6 Cfc*a» 
ttl=*«J*IW«<S*j|tTl»*. 
[0003] tt*fl:ffi©*^E0ilH*i*. ffiK1tft*l= 



^<tL. gfi®/J*a<b* I^x Mti-t^fiJ-efc*. 
[0005] Sbicii, ffl^ba©ft3*GI$8M*li b- 

^omz => z t & nj^ix* y . mmf& trntenz 

[0 0 0 6] C©* 3fc««fba©3fc¥Etttt(*l=*il* 

Ge-Te-Sbi, !n-Sb-T«I, Ge-Sn 
-Tel, Ag-I n-Sb-TeI^Hfi<flf 

[0 0 0 7] Wbi?©3t^EIS!«tt:lcfc^Tli, £A 
««©±E«ttl=J:«EfiyB*. BfS©/<0-£*T#-5. 
U-1f-»ttMtLT#All (7^*77X1 lb$-t±6 

cticfcoTEise-v hs»«u c*i*sseAHb* 

[OOO8]012~014 l=4SX1ba©%¥E&«tt 

1 o 0©EiiH 1 o 1 ©-&£, u— tF-jtBg^ffifl^ 
blfcl^St. '±EEft»l*. J£ISi£&©l*ffili7'^ 
;u7 7-xtt®r-fe-5«^A<-iS6*)T-feftfcto, 01 2ic 

1b*SibTfc<. 01 3ic*-r<fc5ir, jftfco) 
/<9-©U-tf-3fc*Ef*« 1 0 1 aicRB^LT, ISA 

ftg|S#i o 1 aWzT^fryrxftmUft-i ouB 

ic, 014 ic^-f «fc 5 U— 3t*E»H 10 10 
l:B»LT7t;U77X»»i 0 1 b*ISftft*-tt6c 
tlCj:oTESt*-v h 1 0 2AtJ«**4i«. 
[0009] 

01 4ic^-r«kai^s 7^i/77^i©Egt'7H 

0 2*«»ft*ffll=*ft$-&TE«ei; h 1 0 2$li 
£-t*ftKSlcfclvn*, 01 Slc^-r^-SK, 7^)VZfy 
7.«®SB» 10 1b ^eA^btttSA^ 10 1a t<J)&m 
A^b$S B e B A<fiEfiLT^^, ft^WlrieHt*<v H 0 2© 
+*S#T?«A«:jft<»7-f *. 

[00 10] C©t^, fflxlib— -?-£0)£ft$4O 

0 nmt WKllx>X©ggP»N. A. $0. 8 5t 
Lfc*i£lC|±. EAlf 9 h 1 0 2©ifiWI±2 00 (n 
m] m&httV, ^ft«^lC. 7' ; E;U77Xtt^S|J^- 

1 o 1 b tteWuVcftmuft 1 o i a £<Djisfrg>£iaib 
*«au*T»i»< Etif v h 1 o 2 *»4ica*-r*fc 

ftl^l*. 'M<ttW/2 = 100 (nrrO gg©iH^ 



(3) 



nm 2002-329348 



Mum %mz&*. ic ,k y <t^A<^ib-r -5 -s . 

[0 0 12] *fc, *ft$&lzfi£ft!2©%¥tBltJK{t 
(DIEIixtl^i#;N5£x4$^|6)±$1t-5)fctolcli, frfr 

[0013] ^cr***B^izfc^rii. A^aiBtit:-;/ 
h am* £ jj it 3 7 ^ ;u 7 r x tt9g8B#©iiiSIHb3Jf £ 

[00 14] 

It Sb x Tet- X (0. 7<x<1) &©£#<fclj& 

[0 0 15] *HB^lcJ:*tl^ ffi^lbSfBilJilc^L 
T gaftrtgttlf £ Jfcjfc L tz - £ 1= <fc o T „ IBIS fc* •> h £ 

•So 

[00 16] 

[^B^cDUffiro^si iut, *HB^(D^iBll«<*a)ii 

M8l::ol>T@£#!!ILT!&W-ti>A<, *^B^(D3fe^ 
tBil«(*l*JaTlC^1-<5iJ|c|5gg$^.4 : t©T-l±^U. 
[0017] H 1 IC, *f§BJl(D ft^tEHigfc 1 O ©-0» 

©*wwsiiin£*-r. *¥etiii{ti oii. »«i± 
Kibssnuis* »2©g«*i6 > &jumm®m7 

[0 0 18] Sffil irLTIi, flJjtlitf^X, tf'J*- 

£0&fcftlzl„t. h«}8iA<5f®-Cfc4„ 

Jfc-f 0. 3-1. 2 (mm] (Dl^ttS. 

[0019] SMU 2 i: LTIi. ilfTf & U— tf-ftlc 

u. Ag, cu. a \m£mmtz>zttfx>$. m&m 



mrajisii, s i . a i ©ijfttt. gfc». «jti*. 
an 8 a, ftar€>«i©R«i*:ji3*©ja», ki^k 

ft (S) A<, SWS2©#«)I^- < !:Sl5LTL*5Ci: 

£@ig-f 

[0021] si<*>r«{*ii3. momnftmetL 

Tli. «*l*ZnS*#±HBHb»i:BHbito. Slblfe. 
ft 1b1fe««>HK1b£4l0S£1fe IrMfS'f&Z.h A*t? 

*J«fci;ig2CDRm<*B3, 6<DISJIIi, 1S5-300 
Cnm) m&tt&o 

[0 0 2 2] ttftfcttBMMl*. ti&lbStBOUl 5 irjfc 

^f>ieaibtts^a)^b^ffiii$-y--&t©-T?fe-s„ *s 

BtbffiftJI 4 li. esatfty. ffi^bfBSIiSCifclt 

tB^bS»tB»ii5t^a»jiA<ftiTfcy, ti*ib& 
sen 5 1 jaur*4<ifiL^©ttiis*-r4t©3&«a* l 

l\ *%Ha>%¥tE&ftMt 1 OlCfcL^TIi. £JHb*glft 
14I1 Sb x Ten J^J:y44tffltUIIWE 
ttftlCO. 7< x< 1 t&fctZ* 

[0023] tt&itmumm si*, s b t e zo^*. 

y^fiE$+L^t©t L. tsWI*5~3 0 nmSttt 
So SbTe&<D£# < fcyfc£*§£rt;SsBi$lf 5li. 7 
t^77 XtfSfr bSgmbtt^Elb L-TfBti f-yKD 

[0 0 2 4] 7^;U^TX^^(DfBiSe<v hCD$ 

5ttt£|S]±£t»-fcy, &JMb#^<D^b<D5»i££|S)J: 

$-y-fcy^Sfc«) v ffi^bi»SIS)i5l=t, Ag. Ge. 
In. Sn. Zn, Au. V«fc <-)M%21X&'PU < <b t 
-»©5c3R***+|c»l0LTt«fcl\ ft^lb^fBiS 
M5JKfi£ffl«*4t LTI4, ^JS-loE, GeTeSbi, I 
"SbTei, AglnSbTe S©^»«I^®fflT? 

[0 0 2 5] !f#(C % ffi^^bl2IBen5$Gea Sbb T 
e c ©35c^#J:yjfe4t©t LfcJi^lcli, TIB©^ 

2 [ a t o m%] gaSlO [ato m%] 

1 - a = b + c 

2. 2.0£'b/e£4. 0 

[0 0 2 6] «XftSIBaJB5$Gea I n d S 

bb T e c ©4%MJ:VA&t©2: LfcttlZl*, T 
f B © ffl f£ £ £ L T £ t, (D i: "T -& „ 

2 [ a t o m%] ^ a + d ^ 2 0 (ato m%] 
1 - (a + d) =b + c 



(4) 



?$H2002-3 29348 



[0028] ^^mmm 4 1 ft mtmmm 5 1 im 
£ o t ft %itmzmm<j)®i$. 5 A^Mi^b l r l * 

dfc-HitffcSo C(DJ:5^ft^bSIBfSS5(Di|i^ 

1b$S®-r-&fcftlC, SSJHb*iB]Jl4l*2 nmUTOm 

miztmt&tjotth. *fc. -Tjirfci^-ci*. ft^ 
r<D«^^^»-ri)fctoiciio. 1 [nm] VL±omm 

[00 2 9] ISIUbffiBllIf 4£|«JId=0. 5 

Cnm] iaTfIg©Slfl^j5rrs«£lci*. $SJHb*l 

«g!t©Stt©*SJHb*fB*)SP4 aOm-BMz&W 

mtmm 5 <t ©ws^ bi3 ^ep* [aii^jubtf^ 
[0030] *^BBro^iBi$jg<* i o i*. m 1 ic^-r 

^©IBii. S££tTd ; L©Tfc-i>fr'D. 3tSilB7 

ttp*>. ^^©IbttttlBi^xeva-hLfcy. fc£ 
LM*$-fc®J5£*-f 6*°')^-**- k v- h£jJ££ 
frtt*: y £ C £ ic J: o T^Jtl- § C t *<T £ 6 „ 
[00 3 1] ±fE£StJi2, Hi ©t^aftll 3 . %Z<T> 

t*<, =&BP B 10)^bAf5>^$(^±L. A>o£jl14©|S)± 

£0-S>±tM*li\, 

[00 3 2] *«W©jtqtE»a#l=Ol\TJH* 

[0033] CSHt«1] *'J*-7|?*-h«©«tt1 
±IC. Sltl2tLT1 0 0 Cnm) ©flgJ?©A 
ML £&JfffiKJi8i: LT1 0 [nm] <0JS»(DS i 

3 N4 mm. m *\ omnwm 3 1 lt 5 c n m) ©kji 

(DZnS80-S i 02 20&£ (S51il4mo I %) , £3 
1b4iK)ll4 tLTO. 4 [nm] fl)IIfl)S bggT el 
= ft£*bS?f£iiJi5i:LT1 0 [nm] ©US! 

©Ge4 S b70.7T e25.3 (f$fitl*a t om%) „ % 2 
©Rmt*H6 <!: LT 13 5 [nm] ©||gJI©Z n S80~ 
S i 0 2 209111 (Skttttmo I %) 



101=, b*7hS0. 13 [/im] v. ^>#A<t-5§-© 

® y s LC»tfTt\ flr#©»*«*B«fc s? ? * -fc 

©68&l=o^Ti«£L, BKKip-f. E]4l=*-f«fc5 
l=. 3 000@fIjg©»t&;l£fT?<t, 2??*— *«1 
0%||j££feofc„ 

[0034] [tt«Ml] #'J *-#*-!*«©»« 1 
±11. £34(12 iLT1 0 0 [nm] rolffflAg^t 
ML SWISSI! 8<>:LT1 0 Cnm] ©HJ*©S i 
3 N4 Sn©RH*Jf 3<hLT5 Cnm) ©Zn 

S80-S i 02 203!^ (ftttttmo I %) . ttaMbtttt 
!4tU0. 4 Cnm) ©HI?© S bJ*{MML ftSE 
fci!fBfiUl5i:LT1 0 Cnm) ©HIS©Ge4 Sb 
70. 7T 6 25.3 Caill* a t om%) . m2©Kmi*B6 
t LT 13 5 Cnm) ©IffflZn S80~S i O2 20^1 

m (fktti*mo 1%) ^^.•r^.^/^-v^ 'J>^^0 

Xtf>3-h-r«»Ci:lc e ky^L, «SEfcffi©*¥ft3 

is«<*i o^itMLfc„ cro^eaatfti oic 

hfiO. 13 (nm) T*, 7>yAii#©liyfiLIBft 
*fiL\ fi*©»#»*liiat2?^$-i:©iiflkl=0^ 
T;HSL, 05IC*-r. U5lc^-rj: 5 li, 3 0 0Ie]g 

[0 0 35] ±12 CHJi£0iJ1) t [ttttfll] <t*Jtg{ 
-TSi:, tSSIbttKiS 4 LtS b x T el- x (0. 7 
<x<1) XfttjVOI^VALfe: CIIJS«1) ©ife^SB 
fttttti 01*. SISlslSt^^lcJ4-ri,<i##14©$S 

*e«tti*i=»-r*«#©##**Btti*i oooi3§ 

*«*fc**lT^*©T». e»flsfflMftli4fcLTfcLT 
Sb*«:*Bi^fc±E [tt««D ©*6ici*fll*1»tt 
©SS1t*<^?E»T'fcofc. 
[0036] CHS6CIJ2) 7|?«JA-7|?*-m©aMEl 
±IC. S»g2t LT1 0 0 Cnm) ©HI?©Ag^# 

s.%mu&matLx-\ o cnm) ©ms©s i 

3 N4 9HI. mi©^mt*:S3i:LT5 Cnm) ©MH 
©ZnS80-S i O2 20SM (Stfitlimo 1%) . 
1b*iSttH4,»:LrO. 4 Cnm) ©MH©S b7lT 6 29 
GSM® (Still* a t om%) . ft^lbSIEHH 5 i L 
T 1 O Cnm) ©JSH©G e4 S b70. 7T e25. 3 (ifcft 
I* a t om%) , %2 0)mWfoM6 t LT 13 5 Cn 
m) ©MIf©ZnS80-S i O2 20»K (SftCtlimo I 

L, 3feSiig7^. JR*M8«<btt«Hg*xe>=l-h1- 
4:ti:J:i)B*L. tt*fl:S©3t¥ffieatt: 1 O^f^ 
SLfc. C©3fe¥IB»«M*l Olc. Mv hfiO. 1 3 
C/fm) T, 8TT->7$feiSL, DC;S*^ffofc. 



(5) 



ft&g 2002-329348 



l*TI*, EfiH35. 4 2 (m/see)frb12. 5 
Cm/sec] ©«5BI=fc^T. ftff fcSHSibtfW btl 

[003 7] (lt««2) *'J*-**-h«©»«1 
±l-, SWB 2 t LT 1 00 (nm) ©MH© A g 

*bl swnftiiB8<>:LTi o Cnmj (ommcos i 

3 N4 % 1 ro^mi*S 3 <h LT 5 ( n m) comm 
OZ n S80-S i 02 20»Bi Ollimo I %) . $SH 
ib*iK)B4 <!: LTO. 4 [nm] (DMIlroS b70T e30 
££SK (fttttt a t o m%) » ffl£1b§2EltJl 5 t L 
T1 0 (nm) (DjglKDG e4 S b70. 7T e25.3 
lia t om%) , f& 2 tDtgH&g 6 t LT1 35 (n 
m] CDJSJKDZ n S80-S i O2 mMM (Blttmo I 
%) t. 'J y»J* 

ft^tl=J:y»*U ffi*fcg©3fe*EftMM* 1 0 £ft 
SILfco CODJfciMBftiHtl Olc. tf-y hftO. 1 3 
(jt/m) Tf, 8T7- 7£ESL, DCjBaS^ffofc. 
-<*><!: £(DEfi*liI Cm/sec] £5S*tt CdB) t 

l^TIi, fE!SI£ii5. 4 2 (m/sec) *b7. 5 
(m/s e c) <D$iH<hl^5fI&T3Sl*!ffillST<D<^Lj!P 
SlfflWI:*St**l*5B*lt©2 6 CdB) JSUKDStft 

[00 3 8] ±te C3ttftl2] £ CttttM2] £ * tttt 
t its ttA1bfl8)J|4&LTSbx Tel-x (0. 7 
<x<i) &£&jf|g£Bj£Lf;: CSeSS^tJ 2 ] ®%¥G 

ffiftT 4 1 3 C t tffr o fc . 
[0039] CHJ615IJ3) ^'J*-7t?^-hS|(D«|fi1 
±IC, 5|}Jf2 i: LT 10 0 [nm] (DK»<DA 

SH/HSSI! 8<tLT1 0 [nm] <Dgtff0>S i 

3 N 4 mm. mi<Dmwwm3t us [nm] obib 

(DZn S80-S i O2 20SM (Slilimo I %) , $£H 
1"b*S8!)Jf 4.5: LT2 (nm) b90T elOn^ 

mm mmita t om%> , texus&imsbLxi 

0 (nm) <7>|gJ?0>Ge4 Sb70.7Te25.3 (SMStea 
t o m%) , m 2 (DgSttJl 6tLT135 ( n m) <D 
JgJKDZ n S80-S i O2 20mm (Udilimo I %) 
•?"^ j r^X/^^'S")>-7*^P-b7.|Cj;iJ«^L. 3t 

fco Cfl)3t^E»a(*l 0IC, t'-yhfi0. 13 lu 
m) T. ^>#Afl^(D$§yiELEft£m\ 1t^CD# 

yfr-to @8ll^-rj;5IC. 2 OOOESgtf)* 



mm. SltllftMB tLT1 0 (nm) <DKH<DS i 
3 N4 9101. KDKVftll 3 & LT5 (nm) CDJSff 
0)Z nS80~S i O2 20*11' (ISffilimo I %) . 
<blS8!)®4 1 >:LT2. 1 (nm) <DBlli<DS b90T eio 

£&mm mmta t om%> . ^itmt&mmst l 

T1 0 (nm) 0>IHJ¥a>Ge4 Sb70.7Te25.3 (ft* 
lia t om%) . l2fl)iIfti6tLT1 3 5 (n 
m) (DBI)f«7)Z n S80-S i O2 20*IS (Ollimo I 
%) •e^ J T^XX/^<y^ 'J>-7*^o-feX|CJ:y^fiE 
L. 3fe»aB7£. K*MiWbtt»IB*xif>3-h-r 
SCtlCckys^/SL. ffi£<b§S©5fc3*Eti»H* 1 0£ft 
SLfc. Z<D3t*E»tt«:i Olc, t*-y hftO. 13 
turn} T. 7>^A«^(D^yjELE^^fTL\ 
<?)»t»S.[e]S<kv-y^-^(Dgi^lco^T;1i|SL, g| 
9lC^-r 0 H9ll*-r,i:5IC. 2 0 0[Hl§S<D#f ^il 

[004 1] ±E (SIJg«03) (J±Sg£0i]3) fc$ifc« 
■TSt. iK^^II))H4t LTS b x T el- x (0. 7 

<x<d Jk^mmz. 2 (nm) «kyt,*<»rtL 

(tb«c«3) <03t^ES»{*1 OlCfc^Tli. ffiftgl 
tzo Zitlts ffi^1bSESH5(D|§Aa!1bA<tt&@<# 

[0042] CXtt«4] #iJft-tf*-HH<9tt£l 
±IC, S»li2<!:LT1 0 0 (nm) CDlgJKD A g 
•»Bl. SWUSSH 8tLT1 0 (nm) CDijgllOS i 

3 N4 mm* mi<om%&m3tLX5 (nm) ©mj? 

(DZ n S80-S i O2 20mm (ftilimo I %) . 
•lb4*H!ll4i:LTO. 1 (nm) Oglilros bgoT e 10 

G&mm (aMtta t om %) . ffi^ibSEiiiss t l 

T 1 0 (nm) 0>JSH(7)G e4 S b70.7T e 25. 3 (SHI 
lia t om%) . B2CDSimi6i:LT1 3 5 (n 
m) (DKIItDZ n S80-S i O2 20»SM (Sftfitlimo I 

%) -etL^x/<<vS"j>'7*^p-irxir < fcy}gfiE 
L, *SJg®7^, ^n^SHb141SIIM^xt 0 >3-h-r 
* C i ic * y »j* U ffi^<bS<7)3t^E^!««: 1 0 * ft 
fILfc. C(Dpt^Elt!««:i 0lc s t'-> hftO. 13 
(//m) T». DCli^fe. 
C(Di:#(DEil^JS (m/s e c) tJN^tb ( d B) t 

<j>mm~i^xm&L. isji^bi oic^-r 0 sffl^ic 

>8£ltli2 6 (dB) ^a±T*fe^^l^J:L^(DT% 
fct^TI*, GttftXS. 42 (m/sec)^b12. 

4 (m/sec) <DicffllCfcl^T, S»^;S*J±A<# & 

[0043] [tbK«4] TK'J h&DStt 1 

±l-, Si1i2,!:Lt1 0 0 (nm) (ORgOAgdf 



(6) 



002-329348 



IbllBftH 4 £ LT 0. 0 9 Cnm) WISllCDS bgoT e 

io##»R (»tti*a t om%) . mmtmrnmst 

LT 1 0 (nm) OBlJI(DG e4 S b70.7T e 25. 3 (St 
fi&li a t o m%) . % 2 (DfgHftl 6 t LT 13 5 [ n 
m] (DBllfOZ n S80-S i 02 20-3H (tStfitlimo I 

MLfc. C©jfc*ffitt»{*1 OIC If? h§0. 1 3 
(/Jm) T% 8 T-?-?£tBiiL. DC«S$ffofc„ 
COirtrolBfSigit (m/s e c) tififctt CdB) t 
OMBWco^TjfflJgL. *SS£H1 llc^fo erotic 
fcl^Tli. lBISflii5. 4 2 (m/sec) A^7. 5 
(m/s e c) 0®B<tl*9*Itf>T&l^ilTO<frLfr 
Hffllfll~&g<h£;K&2 6 (dB) Ja±0;B5StbA<»b 

[0 0 4 4] ±sfi (§tiS0ij4) i: CJt««4) 

fctlt«lJl4li. 0. 1 [nm] liLtCDflgJfl^jrraC 

J:t*<i# b ft & C <!: A<:fc> -p fc: . 

[004 5] C^ttfl 5 3 hSOtttt 1 

±|C, £WJi2<!:LT1 0 0 (nm) 0®tI¥OAg£:£ 
&BL S&B&ttlf 8,hLT1 0 [nm] (DUifCDS i 
3 N4 MR. mi(DlSm{*g3i:Lr5 [nm] CD8SJ? 
(DZnS80-S i 02 20»§t (gfcfillimo I %) . *SH 
1bffl86»4 t LT0. 4 [nm] ©MlfCDS b90T e10 

sinmm mmit a t o m%> ig&itsegji stu 

no [nm] 0®EHOGe2 Sb72.9Te25. 1 (»fi6 
It a t om%) . m2 0l£lH*Jl6i: LT 1 35 (n 
m] (DflSJfOZ n S80-S i 02 20*88 (t&fitlimo I 

L, 3tSiSB7^. *>Ha«fttt«HiSxe>a-h^ 
SCtlCtyffML. 4BIE<bS0!)3t^lBS««:i o£tt 
MLfc, ^(D3t¥CS«»1 OIC f^hfiO. 13 

a»B*Lfc*— ^>+"C 1 0 Ot©ftllM*»T? 1 0 0 

[0046] [tt««5D #'J*->l?*-h«©*tt1 
±|C, S^g2i:LT1 0 0 [nm] ©if©Aggf 
Sill. KttRftRIg 8tLT10 ( n m) <DfK!?(D S i 
3 N4 mi<Dl^m<*S3i:LT5 (nm) 



T 1 0 (nm) (D|gJ¥<DG ei.9 S b73.0T e25. 1 (IS 
fill* a t om%) . %2<»mm.fcm& t LT 1 3 5 [n 
m) fl)II©Z n S80-S i 0 2 20*§t (ISfillimo I 
%) s tfo J £tl7>ttv$ 'J >9~Zfo-\2 7,\z£. yj^fifc 

l. 3taiaii7S. ^ifg®ibini}sg^xt o >zi-h-r 

MLfc. d©Jt¥EIM*{*1 OH. f-yhSO. 13 
CAtm) T*. ^>^Af : -^^lfig^, S^-fcSWg 
LfctC58 (%) T'fc-^fco Z©3fc¥lEII«M*1 0£ 
l*l^Lfct-^>+T- 1 0 O o C0>fln?&ttSlT 1 0 0 

^•fb^ittAy^^tfCcfc y , tB»V-^A<Si5^6*)|=jNx.T 
v-;/$-;!)<1 5 [%) icJMlLfc. 

[0 0 4 7] ±K C£1M5] t Ut««5] ££tb& 
?&t. *B£fl:i!E@tJl5£. G e a S bb T e c 03 
7E£#IC < fcyft£jj£-fSi|£. 2 (a t om%) ^ a ^ 1 
0 (a t om%) 5 (HJSW5) ICfcOT 

I*. 5? ? * -©£<b*)<fc < ffl»£5tteA<a»-C fc o fc: 
*<, (tb&0iJ5) I-fc^ThMi^tf&lbLfco 

[0048] C£K«6] h»©iM61 
±|C. Slt«2«!:LT1 0 0 (nm) 0)If©Ag^t 
»8S, SWH#SS8tLT1 0 (nm) ©KJlOS i 
3 N4 9101. Hl0^m«:M3i:LT5 (nm) OBiS 
(DZnS80~S i 02 20»SI (ftttttmo I %) , $g B ^ 
itffi&)f§4 t LT 0. 4 (nm) (DMHOS bgoT e 10 
(fikfittta t om%) . ffiX^bSIBftll5&U 
T 1 0 (nm) ©leifOG eioS b66.9T e 23. 1 (SMt 
lia t om%) , ^ 2 0|gSi*Il 6 t LT 1 3 5 (n 
m) (DOIffOZ n S80-S i 02 20*11 (ISfitlimo I 
%) 'J>-7*^a-trxicJ:y^jS; 

l, #&JSH7£, ag*h««fctt»K*^e>a-h-r 

4Ctlc*y»jaL. «^b§203fe^IBII^ 1 0^^ 
SgLfc:. CO*«|6|E»a*1 0IC. t*7hS0. 13 
(Mm) Tf. 5>yAT-^*E»«. y-f hTf— 
hLr2?^*-*3BJ6Lfctw?>8 [%) Tfc 

ofc:„ 

[0049] Ctttt«6) 7K'J*-**-hfiO*Sl 
±IC, 5Stg2tLT1 0 0 (nm) ORlOAgti 
9111. SttHSSg 8 t LT 1 0 [ n m) OSSBOS i 
3 N4 Mm. miOKm«:ll3i:LT5 (nm) OMU 
OZnS80~S i 02 20»M (UMlimo I %) , 
ibtibShm 4 t LT 0 . 4 (nm) OHdOS bgoT e 10 

(Rttuta t om%> . ft%.immmstL 

T10(nm) OBIHOG eio. IS b66.8 T e 23. 1 
m\t a t o m%) , % 2 (DmW&m 6tLT1 35 Cn 
m) (DBIIfOZ n S80-S i 0 2 20»®l (?S<il*mo I 
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[//m] T. 5>?A^-*£lgf|&3Wl^ h^-/N 
hLTv-v^-^;llSLfctC^,i 5 [%] Tfc 

[00 5 0] ±IB C3I16A6] £ [tt««6] t$it« 
"T^t, *B£fl:£!IE§IJi5£. Ge a Sbb T e c © 3 
5c£*IC«fcy»fiW4*£. 2 [atom%] ^a^1 
0 [a t om%] ©*&j££}Tf 4 C§g%0|6] ICfcl^T 
I*. <t#£?V U>7 h*- /<-^-f KLfcii^Kfcvy 

m 6 ] iCfcHTI* v -V * -tfigao L«^A<£1b Lfco 
[005 1] [**«7] #U*-#*-h«OJME1 
±\Z. J5W^2i:LT1 0 0 [nm] 0lIfl)Ag^t 
MB. S«B«ai8i:LT1 0 Cnm] ©1SJ?©S i 

3 n 4 mm. ni<Dmn&m3tLX5 [nm] ©am 

©ZnS80-S i 02 20SI®i (&fitl*mo I %) . $SJ| 
lb}fBf)Jf 4tLtO: 4 [nm] (7)8SJi(DS b90T eio 

£#»Bt mm.it a t o m%> , toMtsuam stL 

X 1 0 [nm] ©|gJI©G e4.0 s t>66.0T e30.0 (» 
fill* a t o m%) . m 2 ©K1H*!! 6tLT135 [ n 
m] rojgJiCDZ n S80-S i 0 2 20SH (Sftfitlimo I 
%) ttlftlX'tv*! >)ls>fycUzZ.lzJ:i)tef$. 
L. ftgilJf 7£. ^^^@1b14^fll^xt°>D-h-r 
4t tic J: Unfile L. «^fl:39©3fc^fBti«# 1 0£tt 
HJLfc, CO)ft¥£ftttttl Olc. tfyhftO. 13 
[//m] T% 7>*/xTr-$£tB®&. ^l/^ h*- 
/N'-^-f hLTv-y^-^;ll^Lfci:C?)8 [%] Tfc 

[0052] (tb&flm ;t?'j*-7t-:*-hS!©»#ti 

±l=, fiWB 2 i: LT 1 0 0 [nm] ©8SJ1©A g 
SIB. KltlHSIIIf 8 <fc L T 1 0 [nm] ©ISJI©S i 
3 N 4 mm. % 1 ©MtHtfcll 3tLt5 [nm] ©ffltlS 
(DZnS80-S i 02 20^ ($tfitl*mo 1%) . £H 
it^mm 4 t LT 0 . 4 [nm] OS)I<DS b90T eio 
£&3B (»fill*a t om%) . «*fcS!!Eeii 5 t L 
T10 [nm] ©If0G e4.0 S b65. 9"T e30. 1 (3& 
fill* a t om%) . B2©Mt!H*Jf 6 t LT 1 3 5 [n 
m] (D^Jf<DZ n S80-S i 0 2 203£Bi (f&fitlimo I 

Sd^lCcfcyBiSL. ffi£lbi?©ft^fBf!&& 1 o£tt 
^Lfc„ C©jfc^tBil!«{*1 0|c. f7hfi0. 13 
[/im] T?» 7>nf- 5<£lBfi&. y-f^ h*- 
hLTv-yS-^llJgLfcir^l 5 [%] T 

[0053] ±ib mmmi} t [tb^j7] tztttst 

tit. tt%.itmi&S5£. Ge a Sbb Te c © 3 
7t£$ElZ&i-)timt&m-£. 2. 20^b/c^4. 0 



•V $ Lfl-Sttf&lb L fco 

[0 05 4] [SIJfi«8] 7K'J*-7|?*-H!©*ttl 
±\Z. frmi§2.t LT 10 0 [nm] ©|gJ¥©Ag£:£ 
-SK. SStHftllJl 8 <!: LT 1 0 [nm] ©Hff©S i 

3 N4 mm. siroitftiatLts [nm] ©ms 

COZ nS80-S i 02 20i*K (Sfittmo I %) . $gH 
1bffiffi)li4 i:LT0. 4 [nm] ©MJlCDS bgoT elO 

£&aoi mmit a t o m%) , te^itmrnm 5ti 

T1 0 [nm] (DmS-OG e/i 0 Sb76.8Tel9.2 
fill* a t o m%) . % 2 (DmW.WM 6 <t LT 13 5 [ n 
m] COSSIlCOZ n S80-S i C7 20^K (l)[fitl*mo I 

L. pfeSig^7^. **m«fttt«tHB*xif>a-h-r 

«cticj:y»jatL, «*<ba©^Ktt»# 1 o^ft 

iHLfc. C©*qtJBft»i*:i OIC. t'7hfi0. 13 
[//m] T, 7>?A^-$£!fig&, y^L^ h^"- 
hLT^-v5-^Ii|SLfrtC?,8 [%] Tfe 

[0055] [hb$$^]8] *° KSg©«;|Si 
±IC, SWS2i: LT1 00 [nm] ©IlffiAg^i 

am. 5«isai8tbti o [nm] ©lanros i 

3 N4 JVOI. «10^a<*B3tLT5 [nm] CDJSH 
©ZnS80-S i 02 20mm (Ulfitlimo I %) . 
it^WlMA t LT0. 4 [nm] ©MH© S b 90T e 10 

££-SBt (Sfeffiiia t om%) , n^bseans^L 

T 1 0 [nm] ©BUI©G 04.0 S b76.gT e 19. 1 
fill* a t o m%) . % 2 ©^S<*li 6£LT135 [n 
m] ©MIII©Z n S80-S i O2 20^1® (Dtfillimo I 

%) **i?ti7.'<v$ <)>?7n-bx\z&i)Bj% 
L. jfcj§ifi«7£. K4«»btt*K*^e>a~h-r 
«Cfcl=J:mi5*L. ffll?1bS©3t^tBIS!«<* 1 0 £ ft 
i?Lfc„ C©^fBS^10lr. f'VhfiO. 13 
[//m] T, 7>^A7 r -'S'£IB®^ ^l/7l-t- 
A-7^Htv'^-^ISLfct:5l5 (%] T 
fcofc„ 

[0 0 5 6] ±IB [H^I8] t [tb^0ij8] t^ib^ 
■tit. tS£fbMlBitli5£. Ge a Sbb Te c C03 

yt'&mz&ymf&t&m'B;. 2. 2o^b/ c ^4. o 
roiftLfc [H»J8] icfcL^i*. 

h^--/\-7^ h L/iiI£l;iv-y$-CD^bj!><&<<! 
^^tt*<S»Tfc-pfcA«. [hb^]8] |CfcL^TI*v 

[0057] [HJ6CH9] 7K'J*-^-hS©S«Sl 
±|C. 5Sti2iLt1 00 [nm] ©MJl©Ag^# 
SJS, SWS«a^8tLT1 0 [nm] ©BI5©S i 
3 N4 ^H. I1©if«:l3i:LT5 [nm] CDJSI5 
©ZnS80~S i 02 20mtM (Sftfillimo I %) . 
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24. 0 (Sfcfitli a t o m%) . % 2 (D^mftJl 6 t LT 1 
3 5 (nm) fl)Mff(DZ n S80~S i 02 20*^ (Stffl 
temo 1%) -tft-fJlX/^ 'Jl/^a-tzT.KJ: 

ozftmuz. zox^mmfti oiz. e^hgo. 

13 (j/m) T. ^^Ax-S^tBfiSL ?-rb?h 
tf-r-^-^-f KLTv-;/$-£;Bi|5gLfci:C*8 (%) 

^t10 o°ca«#!g-e 1 O0^ff#iy»^- 

[0058] CJt^9] ^'J 
±IC, J£ttJl2i:LT1 0 0 (nm) ©II©Ag^f 

mm. 5.§nm&mm8kLxi o [nm] cdkikds i 

3 N4 MB. % 1 OVfcW&M 3 i LT 5 [nm) ®KV 
(DZ n S80-S i 02 209111 (gfcfitlimo I %) . $£H 
IblSKlIf 4 tLTO. 4 Cnm) (OHeOS b90T eio 
£&gflS (fttttta t om%) . *g£1b$!tBftll 5 t L 
no (nm) (DRW<DG eO. 9 I no. 9 S b72. OT e 
24. 0 (SMlli a t o m%) , % 2 ©flfllttlf 6 £ LT 1 
3 5 (nm) ©IS(DZn S80~S i 02 20»K (SMI 

-H-*Cil=J:y»j*U 4gK<bga>%¥£flMM* 1 
O^gLfc. COft^fBti&tM Olc. t*7hSO. 
13 ((/m) T. 7>yAx-^$lEil^ s ?>fL$ h 
Hr-^-v-f hLXVv$-$M%LtztZ*>8 [%) 

-cfeofco zot/t^nmmfr-i ozmmwWiLtzi—y 

>4>T 1 O OtCDJjQSfttfST 1 O 0B#RS]«?F&i;-y$- 
^UStLfctZ*, EHf-y \~<D&mitffm&tzZt\z 
J: l J. IBtiv— ?A<S|5»6<jlc;S^T^-y^-A<1 5 
(%) icliJoLfc. 

[0 0 5 9] ±IB (Ht60»9) t Cftt*ffl9 3 ££ItSx 
■f •?><!:, ffi^bSfBgtH 5£, Ge a I nd Sbb Te 
c ©4ju^^lCj:y^)$-r41i^ N 2 [a t om%) S 
a + d^2 0 (at om%) (DSSfiEt Lf= (HS£#|9) 

fcofctf. (tb&fl|9) icfcLvciiffi-sitf&fcLfc. 

[0 0 6 0] CStftftl 0) tK'J hSJOD^te 
1±|C S J5«S2t LT1 0 0 (nm) (OllflDAg^ 

*m. s.%mu.mm s t lx i o (nm) ommos 

i3 N4 ML mi©^S«:H3t LT5 (nm) ©K 
JlOZ n S80-S i 0 2 20Mm (ftttttmo I %) . £ 
JHb*$Sblf 4 i LTO. 4 (nm) ©flgJfCDS bgoT e 
10&&&M (fttttta t om%) , tiKlb&tBftll 5 & 
LT10 (nm) (DMJi0G elO.Ol nlO.OS b60.0T 
e20.0 (Stfillia t om%) , fg 2 (DEI^ftS 6 t LT 



1 0£ttigLfc„ ^ 1 OH, f7 H 

0. 13(//m) T*. 7>?AT-$£?BiS&, $V b 
? h*- A-?^ hLTv^^-^;IiJSLfc«tC58 
(%) T&o/c, 

[006 1] (tt««1 0) *«J*-7|?*- ht^XIS 
1±IC, SWH2t LT1 0 0 (nm) ©l!IJS£>A g£ 
£5ML SUS&tllf 8<!:LT1 0 (nm) 0>HII<DS 

i 3 N4 MB. % 1 ®K*1tH 3 t LT 5 ( n m) (Dig 
Jl©ZnS80-S i O2 20mm (ftttttmo !%),$□ 
M'fb^iStlS 4 t LT 0 . 4 (nm) (DKJ?©S bgoT e 
10 = £»K (tttttta t om%) . tg£jbi!tBt$Jl 5 i: 
LT 1 0 (nm) <DmW-<DG e 10. 1 I n 10. 1 S b59. 8T 
e 20. 0 (SMIli a t o m%) . % 2 <7>^S&Jf 6 £ LT 
1 3 5 (nm) ©JgJS0)Z n S80~S i 0 2 20&& (Si 
fitlimo 1%) Zti : eti7>/$"j$ , )^7ya-\zz.\z 

□ - h-T « C t IC J; y L . ffi^1bS03t^lBIIJm 

i ozftmuzo codetta* i oic. tft» hft 

0. 13 (tfm) Ts ? £IBft&, ^1/ 

^ VJr-^-^J hLTv-v$»-^;li|SLtc<tC?) 1 5 
(%) Xfaotz. 

[0 0 6 2] ±fB (USSCT 1 0) t (tbix#J1 0) 
it&t&t. ffi^1bSIBiS^5$, Ge a 1 nd Sbb 
T e c OMTC^I^y^dc-f -Sii^ 2 (atom 
%) ^a + d^20 (ato m%) ©^Ifigi: Lfc (ItfiS 
M10) (CfeL^TI*. S?-v^-(D^bA<^<1t#SSt± 
A<S»Tfcofc*<, (tbS«ii10) lcfc^Tli<I#A^ 

IbLfc. 

[0063] (Ht£«1 1) tK'J*— hl?<D»tS 
1±|C. g«l2tLt1 0 0 (nm) (Dil«)Ag^ 
SWP^S18<!:LT1 O (nm) (DKJlCDS 

i 3 N4 SK. % 1 ©If m#H 3 t LT 5 ( n m) (Dig 
Ji(DZnS80-S i 0 2 20»M (&fill£mo I %) . |$ 
JUblf Kid 4 t LT 0 . 4 (nm) (DKH<DS bgoT e 
IOo^sIS (Sttttta t om%) . ffi^^bStB^llS,!: 
LT 1 0 (nm) (DmW-OQ ©4.0 I n4 o S b63.3T 
e28.7 (Slffilia t om%) , % 2 ©SS^Il 6 t LT 
13 5 ( n m) (OKW© Z n S80~ S i 02 20fll^ (Si 
fitlimo l%) Ztl^tlX/tv* •) Xf^P-bXIC 

3-h-r^zticfcy^fijtL, ffi^bSco^lBil«<* 

1 0£tt!?Lfco -<D^SBI$«^1 OIC. t*^ r5 
0. 1 3 ()im) f, 7>^Af-^ $IBit^, •SiVU 
^ /'(-^-f hLTv-vS»-^;li|^LfctC58 
(%) Tfeofc. 

[0064] (itiStfiji 1 ) ^y *-7t:^- hSi©«*£ 
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mOZ n S80-S i 02 20«?K (SMIttmo !%).$□ 
JHb*it9>lf 4fc LTO. 4 (nm) 0>KII<D S b 90 T e 

io^*»n (»tti*a t om%) . ftmitmummst 

LX 1 0 (nm) (DflgllCDG e4.0 I n4.0 S b63. 2T 
e28.8 (fttttta t om%) . 2 ©Km**! 6 t L T 
13 5 [nm] <D|®J?0Z n S80~S i 0 2 2($SBt (St 
Mlimo I %) ZhZtiX/^yZV^Vzfatxiz 

=J-l«-f4;:fcl::J:y»*U ffiK1b3!a>%¥ett«ttt: 
1 0?MLfc. COTft^tBtiJgftl Olr, try h* 
0. 13((/m)t ^^Ax-^KitgL 

[%) T'fcofco 

[0 0 6 5] ±12 CSlEfll 1] t [Jtttftl 1) fc£ 
tttt-Tit, ffigfeSCftllSS. Ge a I n<j S bb 
Te c ©45c^*ICj:y©*-rsa$, 2. 20^b/ 

eg 4. onmAttk mmm-\ o i=&iiti*. v 
[0066] immmi 2) \-mo&m 

1±\Z % SS*®2tLT1 0 0 [nm) <Z>«I?(D A g £ 
&»Bt, Sltll«tIJi8 fc LX 1 0 [nm) 0>IHJI<DS 

i 3 N4 mm, mi omn&mst its (nm) <di 

nS80-S i 02 20»IS (SfcfiSlimo I %) . @ 
BHbliS()l4 fc LtO. 4 (nm) 0>JSI»<D S b 90T e 
10°&j»JS (BtMtta t om%) . feXltSCflUI 5 fc 
LT1 0 (nm) <0JSJf<DG e4. 0 I n4.0 Sb73.6T 
el8.4 (Rltta t om%) . % 2 ©SSmttH 6 fc LT 
1 3 5 ( n m) ©MS© Z n S80~ S i O2 203?Jg (IS 

fiilimo I %) ZtiZiix/ivZ i )>^ya±xiz 
*9»J*U 3tafflJi7*, £rt«Miilb1±$l!!£*t 0 > 
a-ht*Ctlc*y»|«U tB£lta<D3t^SBti$&tt: 
1 0£ttg8Lfc o c<9%¥GlftflM* 1 Olz, t*-v hfi 
0. 1 3 (//m) U. 7>?Af- 5»£IBii&. y-fU 
^ h*- /<— hL-Cv-v^-$,filSLfci:C58 

(%) X&itzo CCD3t^tBiiJH*1 0£gH§fi&Lf:: 
t-7^<pX 1 0 0°C<DJD|SftttSr- 1 oo^isst^ 
'V * - * S'l5t L tz t Z h . v >y * -KS^btffcfr ofc. 

[0 0 6 7] (tbtxffll 2) tK'J*-**- 
1±IC. immzt LT1 0 0 (nm) (DKJlOTAg^ 
fiiVflt. E«S£Slf 8fcL-T 1 0 (nm) ORJiaS 

i3 N4 ML £l08M|{tJ|3l:LT5 (nm) (Dl 
H0ZnS8O-S i 0 2 20Mm (Sttelimo I %) , fg 
JHb*i8()lf4 fc LTO. 4 (nm) <7>HJS<DS b90T e 
10o£$Bi (Slttlia t om%) , *B£lb£!iBlilf 5 fc 
LT1 0 (nm) 05MH<DGe4.O I n4.0 Sb73.7T 
a 18. 3 (Stttta t omo,&) , f 2ff)^H*f6i:LT 



1 0£tt§?L,fc o C©3t¥Ett»tH Olc, t*-v hS 
0. 13 (/im) t, 7>9 > A7-*£Eftffc. 

(%) -efcof-o CfljfciMEttttfcl O^M^S^Lfc 

1 0 o°c©iDisu*fg-c- 1 0 oftmun'&'j 

MS. LtztZb. ffift f v h 0)£ A<b *<it Ajfz 
CfclC^y. SeSV-^A<g|5^6f)|C;l^Tv-v^-*<1 
5 [%) izmtOLtzo 

[0 0 6 8] ±E CXtKfll 2) i (tblxflljl 2) t£ 
itlx-T-Si:, ffl£<bi!fEftH5£, Ge a I n d S bb 
T e c ©45c^lCd:y^J$-ri,ii^, 2 (atom 
%) ^a + d^2 0 (at om%) ©jjfiJiEt L/c (Sltfi 

g»T-fcofcA<, (tt«jfi<j9) IZfcL^TIim^A<^^bL 

[0 0 6 9] ±5SLfcJ:5l^ ^nBMlZ^JMt^ ffifgjb 

^^b ^ 1* ^^IHbilg^Sft 5 c t tfx- tBflMta^ 

e-v h©>N*5a$©iS)±*<E)b^. a^o^-v $i-a<'> ^ 
fc. 

[0 0 7 0] 

[^B^osftn] **wi=«fe^tf» ffi^ibSfe^nir^ 

LTtt»fl;fflll!HS»*U, ffiAfbMMil^. Sb x T 
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